Structural requirements for and consequences of an antiviral porphyrin binding to the V3 loop of the human immunodeficiency virus (HIV-1) envelope glycoprotein gp120.
Several porphyrin derivatives were reported to have anti-HIV-1 activity. Among them, meso-teta(4-carboxyphenyl)porphine (MTCPP) and other carboxyphenyl derivatives were the most potent inhibitors (EC50 <0.7 mu M). MTCPP bound to the HIV-1 envelope glycoprotein gp120 and to full-length V3 loop peptides corresponding to several HIV-1 isolates but not to other peptides from gp120 + gp41. However, it remained possible that MTCPP bound to regions on gp120 which cannot be mimicked by peptides. Further characterization of the binding domain for MTCPP is important for understanding the antiviral activity of porphyrins and for the design of anti-HIV-1 drugs interfering with functions of the virus envelope. Results presented here show that: (i) deletion of the V3 loop from the gp120 sequence resulted in drastically diminished MTCPP binding, suggesting that the V3 loop is the dominant if not the only target site on gp120; (ii) this site was only partially mimicked by full-length V3 loop peptides; (iii) MTCPP binding to the gp120 V3 loop elicited allosteric effects resulting in decreased accessibility of the CD4 receptor binding site; (iv) the binding site for MTCPP lies within the central portion of the V3 loop (KSIHIGPGRAFY for the HIV-1 subtype B consensus sequence) and does not involve directly the GPG apex of the loop. These results may help in designing antiviral compounds with improved activity.